Folate deprivation increases tau phosphorylation by homocysteine-induced calcium influx and by inhibition of phosphatase activity: Alleviation by S-adenosyl methionine.
Several recent studies have indicated that increased levels of homocysteine (HC), including that resulting from deficiency in folate, increases tau phosphorylation. Some studies indicate that this is accomplished via HC-dependent activation of NMDA channels and resultant activation of calcium-dependent kinase pathways, while others suggest that the increase in tau phosphorylation is derived via HC-dependent inhibition of methylation of phosphatases and resultant inhibition of phosphatase activity. We demonstrate herein in SH-SY-5Y human neuroblastoma that both of these phenomena contribute to the increase in phospho-tau immunoreactivity following folate deprivation, and that supplementation with S-adenosyl methionine (SAM) prevents both the increase in kinase activity and the decrease in phosphatase activity. These findings demonstrate that the divergent neuropathological consequences of folate deprivation includes multiple pathways that converge upon tau phosphorylation, and further support the notion that dietary supplementation with SAM may reduce or delay neurodegeneration.